Loss of NGF receptor immunoreactivity in basal forebrain neurons of aged rats: correlation with spatial memory impairment.
Nerve growth factor (NGF) has recently been implicated as a trophic agent in the survival and maintenance of basal forebrain cholinergic neurons. To test the hypothesis that NGF may play a role in the age-related decline of cerebral cholinergic function and loss of cognitive ability, we investigated the possible correlation between the loss of basal forebrain neurons that stain for NGF receptor, and impairment of spatial reference memory performance in aged rats. Our results suggest that NGF receptor-positive basal forebrain neurons undergo marked cell atrophy and loss of neuropil staining in aged rats exhibiting impaired spatial learning and memory performance. Conversely, numerous, densely immunoreactive perikarya and a profuse neuritic plexus within the basal forebrain nuclei was consistently observed in behaviorally intact rats. Overall, the mean number of NGF receptor-positive basal forebrain neurons both in the nucleus of the diagonal band and nucleus basalis correlated with retention of the spatial task (r = 0.84 and r = 0.67, respectively; P less than 0.01). Our results support the view that progressive failure of retrograde trophic support due to the age-related loss of NGF receptors may promote degenerative changes in basal forebrain cholinergic neurons, and contribute to deterioration of cognitive ability in senescence.